Combined effect of ACE inhibitor and exercise training on insulin resistance in type 2 diabetic rats.
The aim of this study was to investigate whether a combined treatment of ACE inhibitor and exercise training is more effective than either treatment alone in alleviating the insulin resistant states in the Otsuka Long-Evans Tokushima Fatty (OLETF) rat, a model of type 2 diabetes. OLETF rats (25 weeks old) were randomly divided into 5 groups; sedentary control, exercise-trained, temocapril (ACE inhibitor; 2 mg/kg/day)-treated, with and without exercise, and losartan (AT1 receptor antagonist; 1 mg/kg/day)-treated. Long-Evans Tokushima Otsuka rats were used as a non-diabetic control. Body weight, the amount of abdominal fat and blood pressure were higher for OLETF rats than for control rats. However, glucose infusion rate (GIR), an index of insulin resistance, was decreased greatly in OLETF rats. The fasting levels of blood glucose, insulin and lipids were also increased in the diabetic strain. In OLETF rats, both temocapril and losartan reversed hypertensive states significantly, whereas GIR and hyperlipidemia were improved when rats were treated with ACE inhibitors, but not with the AT1 receptor antagonist. Exercise training decreased body weight and the amount of abdominal fat, and also increased GIR in parallel with improved dislipidemia. The combination of the ACE inhibitor with exercise training also improved obesity, hyperinsulinemia, dislipidemia and fasting level of blood glucose, and this combination resulted in the greatest improvement of insulin resistance. These results suggest that the combination of ACE inhibitor and exercise training may be a beneficial treatment for mixed diabetic and hypertensive conditions.